Work engagement as a predictor of health is an emerging concept in occupational science and the Utrecht Work Engagement Scale (UWES) is the most popular work engagement measurement tool. However, despite its popularity, the UWES is not free from controversy concerning its factorial validity. In this paper, 21 research studies on both UWES-9 and UWES-17 factorial validity within the confirmatory factor analysis (CFA) approach have been reviewed in order to answer the question as to which of the UWES factorial structures displays greater validity. The originally proposed threefactor structure of the UWES has been recognized as superior in 6 studies. In further 6 studies, the UWES structure with 1 general factor has been found to be superior. In 8 studies, the authors have concluded that the one-and three-factor structures could be considered equivalent. One study has failed to confirm either the one-or three-factor structure of the UWES. These ambiguous results from studies focusing on the UWES factorial validity are puzzling because they not only indicate a lack of validity for the UWES as a measurement tool but might also challenge the whole concept of work engagement as a three-factor structure of dedication, vigor and absorption. Int J Occup Med Environ Health 2017;30(2):161-175
INTRODUCTION

Three-factorial model of work engagement
Work engagement, as opposed to burnout, is an emerging concept in contemporary occupational health science and promotion of work engagement may lead to greater improvement in work performance than the traditional sole focus on disease prevention [1] . The concept of employee engagement represents a new approach to occupational health in which researchers are not only interested in what the causes of work related diseases are but also why people stay healthy and flourishing in a workplace [2] . There is a growing interest in work engagement research and an ongoing debate on how to define and measure it [3] [4] [5] [6] . Recently, a three-factor model of work engagement, introduced by Schaufeli et al., [7] has become the most influential and most commonly used paradigm [8, 9] .
Longitudinal studies among Dutch physiotherapists and students have shown that the UWES score is a predictor of long-term mental health [21] . Similar results have been obtained in a study on Dutch older employees (aged 45-64 years old) from a multi-occupational sample. Work engagement operationalized as the UWES score has been found to be a predictor of mental and physical health [22] . Among a multi-occupational sample of Japanese employees, the higher UWES score has been related to better health, higher job satisfaction and better job performance [23] . The UWES score has been also linked to the turnover in a sample of American nurses [24] . Dutch telecom managers with a higher score on the UWES have been characterized by better mental health and social functioning than their colleagues with the lower UWES score [25] . A 7-year longitudinal study has demonstrated that the UWES scores negatively predict depressive symptoms and positively predict overall life satisfaction [26] . A 2-year longitudinal study on Norway employees has shown that vigor, one of the 3 dimensions of engagement measured by the UWES, is a negative predictor of depression symptoms and anxiety [27] . Furthermore, the longitudinal study among telecom managers shows that work engagement predicts the frequency of absence due to illness but not the duration of sick leave [28] . Roelen et al. [29] suggest that the UWES may be used as a screening tool to detect employees who are at risk of long-term sick leave as a result of mental illness (an episode lasting ≥ 42 consecutive days, caused by mental and behavioral disorders -ICD-10, chapter F [after : 29] ); however, it is not a useful way to assess long-term sickness absence risk caused by somatic or musculoskeletal illness. In addition, work engagement as measured by the UWES was a predictor of work ability -the self-perceived capacity to fulfill the mental and physical demands of the jobin a 6-month longitudinal study among employees from plastic and paint manufacture [30] as well as in a 10-year longitudinal study among Finnish firefighters [31] .
Schaufeli et al. [7] define work engagement as "a positive work-related state of mind characterized by vigor, dedication and absorption. Rather than being conceived as a momentary and specific state, does engagement refer to a more persistent and pervasive affective -a cognitive state that is not focused on any particular object, event, individual or behavior. Vigor is characterized by high levels of energy and mental resilience while working, the willingness to invest effort in one's work, and persistence even in the face of difficulties. Dedication is characterized by a sense of significance, enthusiasm, inspiration, pride, and challenge.
[…] The final dimension of engagement, absorption, is characterized by being fully concentrated and deeply engrossed in one's work, such time passes quickly and one has difficulties in detaching oneself from work" [7, p. 74-75] . In this approach [7] work engagement is a three-factor counterpart to burnout [10] . This notion of work engagement is operationalized in the Utrecht Work Engagement Scale (UWES) [7, 11] , a questionnaire which, according to the authors, captures the 3 different dimensions of engagement: vigor, absorption and dedication. Initially, Schaufeli and Bakker [11] introduced a questionnaire consisting of 17 items called the UWES-17, and then Schaufeli et al. [12] proposed a shortened version consisting of 9 items -UWES-9. Although the UWES-9 is much shorter, it explains about 80% of the variation in the UWES-17 [13] and is more stable over time [14] . Thus, nowadays, the UWES-9 is preferred over the UWES-17. There are other measures of work engagement in the literature [15] [16] [17] but the UWES is the most popular one and is treated as a standard measurement tool in work engagement research [18] .
Work engagement and health
Research studies demonstrate that work engagement measured by the UWES is associated not only with superior work performance [15, 19, 20] but also with the mental and physical health of employees.
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the one-or three-factor model is superior. Moreover, there were high and significant correlations between 3, theoretically separate, dimensions of work engagement. In data sets from 10 different countries, median correlations between 3 various dimensions were as follows: vigordedication -r = 0.95, dedication-absorption -r = 0.92, vigor-absorption -r = 0.9 [12, p. 708] . In addition, some researchers have drawn attention to a lack of validity for the three-factor UWES [16, 39] or even state that neither the three-factor nor one-factor UWES is a valid measure of work engagement [17] . Taking all of the above into account, in this literature review, we aim to answer the question: what kind of the UWES factorial structure is the most valid one? This question might be important from both theoretical and practical perspectives, and could contribute to the overall development of an employee's well-being research. Despite the controversy, the UWES remains a standard measure used in most work engagement studies [8, 18] , and the majority of contemporary knowledge on work engagement is derived from studies based on the UWES results. Thus, establishing the most valid UWES factorial structure might be considered crucial for further development of work engagement research and could provide knowledge of the most valid means of measuring work engagement. To the best of our knowledge, this study is the first attempt to summarize all of the existing findings on the UWES factorial validity within the scope of a single analysis. As a consequence, it may help to clarify the understanding of the concept of work engagement and to develop best practices in work engagement measurement.
MATERIAL AND METHODS
The aim of the study is to explore the literature concerning the factorial validity of the UWES in order to answer the question: what kind of the UWES factorial structure might be considered the most valid one? For this purpose, we conducted a review of peer-reviewed scientific journals Interestingly, work engagement measured by the UWES seems to be related not only to mental health but also to autonomic cardiac activity. Seppälä et al. [32] , in a study on Finnish female cleaning workers, found evidence that work engagement was negatively related to heart rate and positively related to high-frequency power of heart rate variability. Authors concluded that "work engagement seems to be related to healthy, balanced, and adaptable autonomic cardiac activity" [32, p. 8] . Work engagement as measured by the UWES seems to have good predictive validity, but, despite its utility as demonstrated in empirical studies, the UWES is not completely free from controversy.
Utrecht Work Engagement Scale issues
Cole et al. [33] suggest that the UWES results simply reduplicate those of the Maslach Burnout Inventory (MBI), thus rendering this additional measurement tool redundant [34] . Critical comments have been voiced about the methodology used for developing the UWES [13] . The majority of questions within the UWES also seem to be similar or even identical to items from other wellknown measures of an employee's well-being, such as job satisfaction, positive affect or organizational commitment [35] . Rich et al. [36] , based on Kahn's [37] work on the definition of engagement, point out that the questions used in the UWES confound work engagement precursors and work engagement itself. Besides the above mentioned critique, the main problem with the UWES, as a contemporary standard work engagement measure, seems to be its factorial validity. The initial validation research conducted by the authors [7, 11, 12] in the confirmatory factor analysis (CFA) approach [38] revealed that the theoretical three-factor structure of the UWES fits the data better than the one-factor structure, but that the one-factor structure still fits the data in a reasonable way. So, ultimately, the authors were not able to reach a clear conclusion as to which structure: As we can see in the Table 1 , among studies investigating the UWES-9 alone, 3 studies have confirmed the onefactor structure, 3 studies have supported the three-factor structure, in 4 studies the authors have considered oneand three-factor structures as equivalent, and 1 study has failed to support both one-and three-factor structures. One study has focused solely on the UWES-17 factorial validity and has preferred the three-factor configuration as slightly better than one-factor. Research studies comparing the validity of the UWES-17 and UWES-9 have revealed that, regardless of the proposed factorial structure, in 8 out of 9 studies, the UWES-9 had been found to be psychometrically better than the UWES-17, and in 1 study the UWES-9 had been assessed as equivalent to the UWES-17. When it comes to the factorial structure, among studies comparing both the UWES-17 and UWES-9, only 1 study has found a different factorial structure for the UWES-9 (one-factor) and the UWES-17 (two-factor), while in the remaining 8 studies the same factorial structure has been found for both UWES-9 and UWES-17. Two studies have endorsed the one-factor structure, 2 studiesthe three-factor structure, and 4 studies have proposed that both one-and three-factor structures may be regarded as equivalent and valid. Generally, among studies regarding the UWES-9 and UWES-17, the originally proposed three-factor structure of the UWES [7, 12] was recognized as superior to the one-factor structure in 6 out of the 21 studies. In 6 reports, the UWES structure with 1 general factor was found to be superior to the three-factor structure. Additionally, in 8 studies the authors concluded that one-and three-factor structures could be considered equivalent and could be used by researchers interchangeably. Finally, 1 study [17] failed to confirm either the one-or a three-factor structure for the UWES, and the authors have concluded that this method of measuring work engagement may be inherently flawed. Researchers seem to agree that the UWES-9 is not dissimilar to the UWES-17 but is a parsimonious version of from the following online databases: EBSCO, Scopus, ResearchDirect and PubMed. In each database, we searched for combinations of the phrase: the Utrecht Work Engagement Scale; and each of words: validity, validation, factorial validity, psychometrics, dimensionality, properties, structure (e.g., the Utrecht Work Engagement Scale validity, Utrecht Work Engagement Scale validation, etc.); this resulted in 7 different sets of search key words. These sets of key words were searched for within: article titles, abstracts, article key words and article texts. Inclusion criteria for articles were as follows: -written in English, -published in a peer-reviewed journal, -based on empirical findings, -the tested UWES factorial validity in the confirmatory factor analysis (CFA) approach. This search procedure uncovered 340 articles, and, after rejecting duplicates and articles not fulfilling the inclusion criteria, a final sample of 24 studies remained. Among those 24 studies, 3 of them represent the non-typical UWES-15 or 13 items configuration as being most valid; to avoid biases in the resulting interpretation, we have decided to omit these "outlier" studies from the review. This yields a final sample of 21 research studies.
RESULTS
The literature review has revealed 21 studies concerning the UWES factorial validity using the CFA approach. These studies were conducted in different organizational contexts, among employees from 24 different countries. Eleven studies investigated the UWES-9 alone, 1 studysolely the UWES-17, and 9 studies compared the factorial validity of both UWES-9 and UWES-17. Detailed descriptions of each report, and conclusions made by the author(s) of each study about the UWES factorial structure are presented in the Table 1 . It is worth noting that there is a lack of literature concerning the UWES factorial validity among employees from Eastern European countries. "Application of the one-factor or three-factor model has to be based on the theoretical objective of the measurement of work engagement using the UWES. Therefore, the decision is between a global interpretation of the work engagement process (one-factor) or a specific and deeper comprehension of the internal dynamic of the work engagement process (three-factors)." (p. 215)
Chaudhary et al. (2012) [52] UWES-17, UWES-9/AMOS 4 / maximum likelihood
India, manufacturing and service organizations (N = 438, 17%
women, M age ±SD = 33±8) one-factor UWES-9; two-factor UWES-17; the UWES-9 > UWES-17 "These findings suggest that in the Indian context, work engagement as assessed by the UWES seems to be a unidimensional structure of 3 different yet closely related aspects." "This investigation provided some support for the three-factor structure of the UWES-17 and good support for the three-factor structure of the UWES-9 in a Norwegian sample of 10 different professions. In addition, the high inter-correlations between the latent variables indicate that the one-factor structure may also be used for research purposes." Schaufeli et al. [12] have generally approved of the threefactor structure of the UWES but propose the possible use a total of the UWES scores as an indicator of work engagement in practice. There is also the suggestion that if researchers are keen to analyze detailed aspects of work engagement, they might prefer to use the three-factor approach, but if interest lies only in work engagement in general, then, they could choose to use the one-factor structure [47] . Other authors [12, 41] suggest that the use of a particular UWES factorial structure may depend on the preferred statistical analysis methods of the researcher; if a study wishes to use work engagement in multiple regression, then, to avoid the problem of collinearity of 3 highly correlated dimensions, the one-factor structure engagement scale might be used. Conversely, if a researcher wants to create structural equation models (SEM) with work engagement as a latent variable, then 3 subscales might serve as 3 separate but highly correlated indicators of work engagement. Seppälä et al. [14] even suggest that the use of a three-factor structure is reasonable only in scientific studies using SEM or CFA, but in any practical application, the one-factor model should be preferred.
DISCUSSION
The main aim of this study has been to explore the existing literature concerning the UWES factorial validity and answer the question: what kind of the UWES factorial structure is the most valid one? Based on the literature review, we have found ambiguous results and thus, we have not been able to definitively resolve the issue of the most valid UWES factorial structure. There is no common agreement on the UWES factorial structure, but it is still one of the most commonly used work engagement measures and it is applied almost invariably as a standard measurement tool in work engagement research. This leads us to the conclusion that using the three-factor UWES as a standard work engagement measure might be questionable. To address this, we have proposed some ideas that the UWES-17. Moreover, in 8 out of 9 analyses comparing the UWES-9 to UWES-17, the same factorial structure for both versions was found; there were differences in the factor structure between the studies but not within studies. As the UWES-9 is not a different measurement tool but simply a shortened version of the UWES-17 with similar or better psychometric properties, in the next section we discuss the issues concerning the UWES as a single measurement tool. The authors identify a superior validity for the one-factor structure over the three-factor structure of the UWES, drawing attention to the very high correlations between the 3, theoretically separated, subscales of vigor, dedication and absorption [51, 52] . They proceed to highlight the fact that we can use the dedication score in place of the one for vigor or absorption without any substantial loss of information [40] . Other authors have also stressed the higher stability of the one-factor over the three-factor structure when tested in various groups of employees [42, 50] . Additionally, 1 study [40] underlines the lack of discriminant validity of these separate dimensions: vigor, dedication and absorption. There is some evidence that the one-factor structure might be more valid than the three-factor one. However, as can be seen in the Table 1 , some authors find the higher factorial validity for the three-factor structure of the UWES and opt for using separate scores for vigor, dedication, and absorption instead of one general work engagement score [44] [45] [46] 54] . The three-factor structure of the UWES has shown stability across 10 Norwegian occupational samples [53] , which may constitute strong evidence of its validity. There are also some studies in which the three-factor structure is considered more valid than the one-factor structure, despite not being the optimal one [13, 16] . There are studies (Table 1) , the findings of which do not give a clear answer for the UWES factorial structure, stating that both the one-and three-factor structure may be considered as being equally valid. For example, IJOMEH 2017;30 (2) 170 structure in each research study on work engagement may contribute to further development in related research, rather than simply referring to literature which has shown the validity of the UWES factorial structure chosen in advance. This is because, based on the literature, researchers can support the three-or one-structure of the UWES at their sole discretion, simply by referring to selected papers from those extant in the literature (Table 1) . Therefore, a good practice in research studies to the extent of the UWES might be to routinely support the UWES factorial structure as indicated by the CFA results. Clearly, in some cases, using groups large enough to conduct the CFA might be unfeasible; in such situations the UWES-9 should be implemented and interpreted as a unidimensional structure. Based on the results of this review, it seems reasonable to assume that the UWES-9 has better psychometric properties than the UWES-17. Moreover, as long as the UWES multidimensional structure cannot be proven in terms of the CFA, it seems more reasonable to assume that the UWES has the one-factor structure. Fourthly, the important question that has arisen from this literature review is why there is such inconsistency between studies on the UWES factorial structure. Is it due to methodological issues such as translation problems, research groups of too small a size, or other biases that may affect the questionnaire measurement? Based on the articles included in this review, it seems that there is no justifiable reason to assign the lack of the UWES factor stability to methodological issues since the studies included in the review were conducted with the appropriate methodological rigor. Additionally, the instability of the UWES cannot be assigned to the research group composition due to the fact that structural factors vary across groups of similar size, sex, occupation, and even within the same countries. However, in looking at this UWES factorial inconsistency, we would like to point out one possible explanation that, from our perspective, is missing in the literature on work engagement. We hypothesize that work engagement might might help improve future findings from studies on work engagement. Firstly, as almost all of the studies comparing the UWES-9 and UWES-17 preferred the UWES-9 as a more valid and reliable measure of work engagement (Table 1) , it might thus be preferable to use the UWES-9 in place of the UWES-17 in any particular research. Secondly, since the three-factor structure of the UWES is clearly more complex than the one-factor structure, it is advisable that the former be preferred only if it offers additional information as compared to the simpler one-factor structure. But the 3 theoretically separated UWES factors are closely related [12] , and there seems to be a lack of discriminant validity for separate usage of vigor, dedication and absorption [40] . Moreover, as the current review has shown, there is only limited evidence supporting the factorial validity of a three-factor structure over a one-factor structure among studies on the UWES factorial validity. The majority of authors conclude ( Table 1) that from a practical point of view, it is more reasonable to measure and interpret work engagement as a homogeneous construct, represented by 1 general factor. Therefore, it seems rational to assume that little is to be gained by splitting the UWES into 3 separate subscales because it might merely offer an illusion of additional information [58] . In a practical application it might be more reasonable to set a standard of treating work engagement as a simple one-dimensional structure. The three-factor structure of the UWES was confirmed in some research studies and cannot be simply ruled out; however, more research studies are needed to test what additional information we might gain when we use vigor, dedication and absorption instead of simply the total of the UWES score. Thirdly, the inconclusive results of studies concerning the UWES factorial structure indicate the importance of routinely testing and reporting the UWES factorial validity in research on employee engagement. Introducing a standard of reporting the CFA results of the UWES factorial This review indicates that, despite its popularity, the UWES is not an ideal tool for work engagement measurement. The notion of the three-factor work engagement and its operationalization through the UWES is popular and widely used; however, the results presented here suggest that it is far from perfect, and that the question of how to (properly) measure work engagement is still an open one. In our estimation, instead of relying on the automatic usage of the three-factor UWES as a standard, it would be preferable for researchers to expend further effort to seek a more valid and invariant measure of work engagement [49, 60, 61] .
A good example of a fruitful and novel approach to the reconceptualization of work engagement is the attempt of Matz-Costa et al. [62] . The authors treat work engagement as a unidimensional structure characterized by high energy, focus, and interest in the work role. Based on this conceptualization, and supported by a 4th facet of engagement -perseveration, Ludlow et al. [63] have developed the Productive Engagement Portfolio scenario scales. The questionnaire is based on the Item Response Theory, and it uses scenarios as items instead of the Likert type scale. Ludlow et al. [63] have shown that using specific scenarios describing hypothetical people and situations, and asking participants to relate to these scenarios, might yield fertile results when dealing with the complicated and ambiguous concept of work engagement. This scenario scales approach has been already successfully applied to a sample of older adults; however, further research is needed to confirm its validity for the general population, especially young and mid-life adults. To summarize, it seems viable to continue to employ the one-factor UWES-9 as an imperfect but well-known measurement tool since being more cognizant of the drawbacks in the use of UWES means we are in a better position to take them into account; this is in contrast to other novel approaches, the validity of which has not yet been fully explored. Notwithstanding, we cannot desist from a search for better work engagement measures than the current UWES questionnaire.
not be a universally invariant phenomenon but it rather might be specific to particular work contexts. Thus, in different contexts, the UWES yields different factorial structures, which simply reflects different types of engagement. Different work contexts arise from diverse organizational cultures, variegated work ethics, and economic backgrounds, and these might influence the structure of work engagement. It is likely that work engagement tends to have differing dimensions, e.g., among Israeli white-collar workers or Japanese nurses. Thus, in further analyses, we would do well to focus on analyses of how measurement contexts may influence the UWES factorial structure.
CONCLUSIONS
There is no doubt that research studies based on the UWES have made a tremendous contribution to our current understanding of human health and performance in the workplace. However, based on the literature review conducted in this paper, we might conclude that the three-factor structure of the most popular work engagement measure, the UWES, is not invariant across different measurement contexts, and the results of the UWES factorial validation studies are inconclusive. The ambiguous results of studies concerning the UWES factorial validity are puzzling, because they not only indicate a lack of validity for the UWES as a measurement tool but might also challenge the whole concept of work engagement as the three-factor structure of dedication, vigor and absorption. In the light of this literature review, we might state that, while the unidimensional UWES-9 total score could be used in practical applications, it might be generally inadvisable to divide the UWES into 3 separate dimensions. The UWES-9 total score itself is quite easy to interpret, has a good predictive validity for health and well-being, and it is nested in an extended nomological net in the framework of the Job Demand-Resources theory [59] . In contrast, the multifactorial structure of the UWES varies across studies and might give us only an illusion of additional information [58] . 
